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Abstract—With the advancement of technology and telecom-
munication networks, there is an increasing need to develop
tools to assist in decision-making, and to enable new research
developments. The ElasticO++ simulation tool makes easier
the development of new research in optical telecommunications
networks. In this work, we implemented a graphical interface that
facilitates and speeds up the simulation process in ElasticO++,
allowing to modify its parameters intuitively, to run simulations
for a large set of networks simultaneously, and to visualize the
results. To demonstrate how the implemented interface improves
the usability of ElasticO++, we present an experiment with the
NSFNET network together with a set of 70 topologies generated
by adding a single link in all possible ways in the NSFNET
network.
Index Terms—ElasticO++, Simulation tool, Telecommunica-
tions, Optical networks.
I. INTRODUCTION
The growth in Internet usage has increased the importance
of telecommunication networks, and modified the data traffic
characteristics, increasing the demand for information. In the
coming years, the trend for traffic is to reach Exabytes per
month in 2020 [1]. The constant and dynamic alteration in
the traffic demands requires the implementation of traffic
engineering techniques that can meet and follow the changes
in the scenario of telecommunications networks.
Nowadays, optical networks meet traffic demands effec-
tively. Most telecommunications networks use Wavelength-
Division Multiplex (WDM), with transmission capacity per
channel of up to 100 Gb/s [2]. With the advent of Elastic
Optical Networks (EON), the 100 Gb/s channel transmission
capacity of WDM networks increased to 1 Tb/s in EON
networks, due to the flexibility of channel spacing [3].
With the emergence of elastic optical networks, new chal-
lenges have emerged, such as the Routing and Spectrum
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Assignment (RSA) problem [2], which consists of finding
sufficient amount of resources to meet the connection requests.
The available resources are limited, and the technique used to
route and allocate information in the spectrum along the way
influences network performance, where the lack of spectrum
or other constraints imposed by the technology can cause
blocking of requests and spectrum fragmentation [4].
Network performance is affected by many diverse factors,
such as changes in spectrum management techniques [5] and
topology [6]. Therefore, it is necessary to use tools to simulate
the behaviour of communication networks and to verify the
impact of the changes on network performance.
The ElasticO++ [7] simulation tool enables to test a range
of algorithms, parameters, and topologies for routing, mod-
ulation, spectrum assignment, and defragmentation, helping
users in their research projects and being a starting point
for new researchers. The tool enables the implementation and
comparison of new algorithms with the results of algorithms
previously implemented.
In this work, we implemented a graphical interface that
facilitates and speeds up the simulation process in ElasticO++,
allowing to modify its parameters intuitively, to run simula-
tions for a large set of networks simultaneously, and to visual-
ize the results as graphs. To demonstrate how the implemented
interface improves the usability of ElasticO++, we present an
experiment with the NSFNET network together with a set of
70 topologies generated by adding a single link in all possible
ways in the NSFNET network.
II. EON SIMULATION FRAMEWORK
ElasticO++ is an Elastic Optical Network Simulation
Framework for OMNeT++ [8], and it aims to facilitate and
speed up the work required to create and test new algo-
rithms, reducing the time developing code for getting results.
ElasticO++ is compatible with OMNeT++ 5.0. The tool can
be used without the need of changing the source code directly,
and users only need to change the configuration files to get
results. The tool has the following functionalities:
• Perform Elastic Optical Networks simulations
• Support fragmentation and defragmentation;
• Allow easy test of algorithms;
• Be flexible and easily upgraded if required;
• Capable of running batch simulations;
• Support of charts and statistics generation;
The tool can handle specific characteristics of elastic optical
networks (routing, modulation, spectrum management, and
spectrum allocation), and it enables interaction and alterations
by researchers.
A. OMNet++
OMNeT++ is an extensible, modular, component-based
C++ simulation library and framework, primarily for building
network simulators. Its code is free and can be used under the
Public Academic License which makes the software free for
non-profit use [7].
To perform simulations in OMNeT++, in addition to the
implementation of the modules, two main files are required:
the Network Description (.ned) file containing the network
description (topology), the simulated modules and the con-
nections between them; and the initialization (.ini) file, that
contains the necessary parameters for the simulation. Also, it
is possible to consider additional configuration files.
Using ElasticO++ requires the user to have some knowledge
about programming and about the tool, where it is necessary to
change the network description and initialization files, which
may limit the use of the tool. Given these characteristics,
we have developed an interface capable of managing and
executing the simulations, without the need to change the
configuration files directly. This way, a wider audience of users
is reached, and the benefits and goals of the ElasticO++ tool
are enhanced.
B. The proposed interface
With the use of the interface, user interaction with
OMNeT++ is no longer necessary. Users interact only with
the interface, that communicates with ElasticO++, as shown
in Fig. 1.
The interface allows the user to change the ElasticO++
parameters, to insert new topologies, to combine algorithms
already implemented in the tool, and to run simulations. After
defining parameters and topology, the interface communicates
with ElasticO++, creates and updates the configuration files,
and executes the necessary processes to run the simulations.
At the end of execution, ElasticO++ returns the results, and
the interface shows the results to the user in a visual form.
The interface was developed using the programming lan-
guage Python 2.7.Fig. 2 shows the main parameters that can
be changed in the interface:
• Load settings: loads existing configurations;
• Add and select networks: allows the inclusion of new
topologies;
Fig. 1. User interaction with ElasticO ++ using the interface.
• Algorithms: allows choosing multiple allocation algo-
rithms. An allocation algorithm is a combination of rout-
ing, modulation, spectrum management, and spectrum
allocation, implemented in the tool;
• Number of paths: K value when using the K-Shortest
Paths algorithm;
• Number of repetitions: each repetition uses a different
random seed for each simulation;
• Number of simulations: total number of connection re-
quests;
• Number of resources in each fiber: bandwidth available
per fiber, in 12.5 GHz slots;
• Network load: network load range (in Erlang units);
• Allowed services: types of services (in Gbps);
• Traffic pattern: proportional generation ratio of each
service type;
• Charts: types of charts generated automatically after the
simulation.
Fig. 2. List of parameters that can be changed in the interface.
The developed interface adds flexibility and improves the
overall usability of ElasticO++, especially when adding new
algorithms and managing existing ones. Furthermore, it auto-
mates the whole simulation process, including, but not limited
to, the creation of configuration files, and the execution of
tasks required for simulating networks and demonstrating the
results. Therefore, it facilitates and speeds up the simulation
process.
III. EXPERIMENTS AND RESULTS
The objective of this Section presenting the features of the
interface and how they enhance the ElasticO++ overall experi-
ence. For our tests, we compute and analyze the blocking rate
results of two sets of topologies using an algorithm available
at the tool.
For our experiments, we use the developed interface to test
the usability of the tool and present the obtained results. All
simulations were done on a Windows Server 2012 R2 64-bit
using Intel (R) Xeon (R) CPU E5-2620 v4 @ 2.10GHz with 8
threads and 4 GB of RAM. With the use of multiple threads,
it is possible to reduce execution time, each simulation is
executed in a single thread, and for our case 8 simulations can
be executed simultaneously (the total number of simulations
varies according to the simulation parameters).
As a way of assessing the usability of the interface, we
analyze the blocking rate results for a large set of networks.
For that, a set of 70 topologies was generated from the addition
of a single link in all possible ways in the NSFNET network,
that has 14 nodes and 21 links. Then, we compare the blocking
rate results of these 70 generated topologies of 14 nodes and
22 links with the results of the original NSFNET topology.
To import all topologies using the interface, it is necessary
to configure input files with the format ”Source Node, Destina-
tion Node,” representing the links, and import the topologies
by selecting the files, being possible to import all of them
at once. In this case, the interface will create 71 network
description files automatically, that is much faster than the
manual way.
For the simulation, we configured 360 slots (360 × 12.5
GHz = 4.5 THz) per fiber and 200000 connection requests, and
each simulation was repeated 5 times. The requests demand
4 types of traffic, being 40, 100, 400 and 1000 Gb/s, with
a traffic pattern of 4:3:2:1 respectively. For the allocation
and routing of the information in the spectrum, we use the
Algo-1 [7] that is already implemented and uses the Dijkstra
routing algorithm, the EON DP-QPSK modulation format, the
Spectrum Sharing technique for management of the spectrum
and First-Fit for the allocation of the spectrum.
When the simulations reach its end, the interface presents
the results to the user, e.g. blocking ratio. Fig. 3 (a) shows the
results of the 71 topologies tested, for loads from 350 to 600
Erlang. The interface allows selecting the results that will be
displayed to facilitate the analyses. For instance, Fig. 3 (b)
shows the results of five topologies, the original NSFNET
and four topologies generated from it by the addition of a
link. It is noticeable that the addition of a link impacts the
network performance, e.g., the blocking rate, either positively
or negatively.
IV. CONCLUSION AND FUTURE WORK
In this paper, we present a graphical interface for
ElasticO++, an Elastic Optical Network Simulation Frame-
work for OMNeT++. The implemented interface facilitates and
enhances the use of ElasticO++, offering a new execution form
that increases its usability, and allows to simulate a large set
of networks simultaneously. Therefore, it increases the tool’s
potential to assist users in their research projects, providing
a set of tools to implement, test, and analyze the results of
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Fig. 3. Blocking results for the set of topologies. (a) All topologies. (b)
Selected topologies and the original NSFNET.
new algorithms and scenarios. As future work, we intend to
continue developing new features, adding new controls, and
implementing new algorithms in the tool.
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